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Summary: This article provides a comprehensive guide to understanding and interpreting 48v
brushless motor controller wiring diagrams. It combines theoretical explanations with practical
examples, personal anecdotes, and troubleshooting tips to help readers confidently work with these
essential components of electric vehicles and other powered systems. The article emphasizes safety

precautions and offers case studies illustrating common wiring mistakes and their solutions.



Introduction to the 48v Brushless Motor Controller Wiring Diagram

The 48v brushless motor controller wiring diagram is the roadmap to successfully integrating a
brushless DC motor into your project. Whether you're building an electric bike, a robotic arm, or a
custom electric vehicle, understanding this diagram is paramount. This article will dissect the typical
components, connections, and potential pitfalls associated with these diagrams. My experience
designing and troubleshooting electric vehicles has highlighted the crucial role of a well-understood

48v brushless motor controller wiring diagram in achieving optimal performance and safety.

Deciphering the Components of a 48v Brushless Motor Controller

Wiring Diagram

A typical 48v brushless motor controller wiring diagram will include several key elements:

Power Input: This section shows the connection points for your 48V battery pack. Incorrect wiring here
can lead to immediate damage or fire, so careful attention to polarity is critical. | recall a time early in
my career where a reversed connection on a prototype e-bike instantly fried the controller. The smell

of burnt electronics is not easily forgotten!

Motor Connections: These connections are specific to the type of brushless motor used. Three-phase
motors typically require three wires (U, V, W) for power and two additional wires for hall sensors (if
present). Understanding the phase order is critical to the motor's rotation. A simple swap of two phase

wires can result in reversed rotation.

Throttle Input: This is the connection for the throttle control. The signal from the throttle determines the
speed and power delivered to the motor. The specific wiring will depend on whether you're using a

potentiometer-based throttle or a hall-effect throttle.

Brake Input: This connection is crucial for safety. Connecting a brake lever allows for immediate power

cutoff to the motor upon braking. This is a non-negotiable safety feature.



Auxiliary Connections: This might include connections for lights, displays, and other peripherals. The
48v brushless motor controller wiring diagram will show the voltage and current ratings for these

auxiliary connections.

Hall Sensor Connections (if applicable): Many brushless motors utilize hall sensors to provide precise
motor position feedback to the controller. Correct wiring of these sensors is vital for smooth motor

operation. A faulty hall sensor connection can lead to erratic motor behavior or complete failure.

Case Study 1: Miswired Hall Sensors

During a project involving a custom electric go-kart, a colleague mistakenly reversed the wiring of the
hall sensors on a 48v brushless motor controller. The result? The motor sputtered, vibrated violently,
and refused to reach full speed. The solution was simply to correct the hall sensor wiring according to
the 48v brushless motor controller wiring diagram. This highlighted the importance of meticulous

attention to detail when working with these systems.

Case Study 2: Incorrect Power Input Polarity

Another common mistake is reversing the polarity of the power input. This is a serious safety hazard
that can lead to damage to the controller, the battery, or even a fire. Always double-check the polarity
before connecting the battery pack to the controller. Always refer to your specific 48v brushless motor

controller wiring diagram.

Interpreting the 48v Brushless Motor Controller Wiring Diagram: A
Step-by-Step Guide

1. Identify the components: Start by identifying all the components on the diagram and their

respective labels.



1. Check for voltage and current ratings: Pay close attention to the voltage and current ratings of

each connection. Exceeding these ratings can damage components.

1. Understand the connections: Trace the connections between the different components to

understand the flow of power and signals.

1. Verify polarity: Double-check the polarity of all power connections to prevent damage and ensure

safety.

1. Test carefully: After wiring, always test the system carefully and incrementally. Start with low

power and gradually increase it.

Safety Precautions When Working with 48v Brushless Motor

Controllers

Working with high-voltage systems like 48V brushless motor controllers requires stringent safety

precautions:

Always disconnect the power before working on the system.



Use insulated tools.

Wear appropriate safety gear, including eye protection and gloves.

Be aware of potential hazards such as electric shock and short circuits.

Always refer to the 48v brushless motor controller wiring diagram and the manufacturer’s instructions.

Troubleshooting Common Problems

If you encounter problems with your 48v brushless motor controller, carefully review the 48v brushless

motor controller wiring diagram and troubleshoot systematically:

No power: Check battery connections, fuses, and the controller itself.
Erratic motor behavior: Check hall sensor connections and throttle input.

Overheating: Check for short circuits, excessive current draw, or inadequate cooling.

Conclusion

Understanding the 48v brushless motor controller wiring diagram is essential for anyone working with
brushless DC motors in any application. By carefully studying the diagram, following safety
precautions, and employing systematic troubleshooting techniques, you can successfully integrate
these powerful motors into your projects, minimizing risks and maximizing performance. Remember,
always prioritize safety and consult the manufacturer's documentation for specific instructions and

warnings relevant to your particular 48v brushless motor controller.

FAQs

1. What happens if | reverse the polarity of the battery connection? Reversing the battery polarity



can damage the controller, potentially causing irreparable harm or even a fire.

. How do | identify the phase order of my brushless motor? The phase order is usually indicated

on the motor or in its documentation. Incorrect phase order will result in reversed rotation.

. What is the function of hall sensors? Hall sensors provide feedback to the controller about the

motor's position, ensuring smooth and precise operation.

. Can | use a 48V controller with a lower voltage battery? No, using a lower voltage battery can

damage the controller.

. What causes a brushless motor to overheat? Overheating can be caused by excessive current

draw, short circuits, inadequate cooling, or mechanical binding.

. How do | choose the right 48V brushless motor controller for my application? Consider the

motor's power requirements, the desired speed control, and the overall system design.



1. What are the common types of 48V brushless motor controllers? Common types include FOC

controllers and sensorless controllers.

1. Where can | find a 48v brushless motor controller wiring diagram for my specific model? Consult

the manufacturer's documentation or website.

1. What should | do if my 48v brushless motor controller fails? First, try troubleshooting the issue. If

you can't identify and fix the problem, contact the manufacturer or a qualified technician.

Related Articles

1. Choosing the Right 48V Brushless Motor for Your Application: This article will guide you through

the factors to consider when selecting a motor for your project.

1. Understanding Brushless Motor Efficiency and Power Consumption: This article explores the

factors that affect the efficiency of brushless motors.

1. Troubleshooting Common Problems with 48V Brushless Motor Systems: This article provides

detailed troubleshooting steps for various issues.



. Safety Precautions When Working with High-Voltage DC Systems: This article covers essential

safety measures for working with high-voltage systems.

. Building a Simple Electric Bike Using a 48V Brushless Motor: A step-by-step guide on building a

basic electric bike.

. Advanced Control Techniques for 48V Brushless Motors: This article delves into advanced

control methods for improved performance.

. The Future of 48V Brushless Motor Technology: This article explores upcoming trends and

innovations in the field.

. Comparing Different Types of 48V Brushless Motor Controllers: This article compares the

features and capabilities of various controller types.

. Designing a Custom Power Supply for a 48V Brushless Motor System: This article guides you

through designing a safe and efficient power supply.



48v brushless motor controller wiring diagram: Design of Brushless Permanent-magnet

Motors ]. R. Hendershot, Timothy John Eastham Miller, 1994 Brushless permanent-magnet motors
provide simple, low maintenance, and easily controlled mechanical power. Written by two leading
experts on the subject, this book offers the most comprehensive guide to the design and
performance of brushless permanent-magnetic motors ever written. Topics range from electrical and
magnetic design to materials and control. Throughout, the authors stress both practical and
theoretical aspects of the subject, and relate the material to modern software-based techniques for
design and analysis. As new magnetic materials and digital power control techniques continue to
widen the scope of the applicability of such motors, the need for an authoritative overview of the
subject becomes ever more urgent. Design of Brushless Permanent-Magnet Motors fits the bill and
will be read by students and researchers in electric and electronic engineering.

48v brushless motor controller wiring diagram: Dynamics and Control of Electrical
Drives Wach Piotr, 2011-04-28 Dynamics is a science concerned with movement and changes. In the
most general approach it relates to life processes as well as behavior in nature in rest. It governs
small particles, technical objects, conversion of matter and materials but also concerns people,
groups of people in their individual and, in particular, social dimension. In dynamics we always have
to do with causes or stimuli for motion, the rules of reaction or behavior and its result in the form of
trajectory of changes. This book is devoted to dynamics of a wide class of specific but very important
objects such as electromechanical systems. This is a very rigorous discipline and has a long
tradition, as its theoretical bases were formulated in the first half of the XIX century by d’ Alembert,
Lagrange, Hamilton, Maxwell and other prominent scientists, but their crucial results were based on
previous pioneering research of others such as Copernicus, Galileo, Newton... This book in its
theoretical foundations is based on the principle of least action which governs classical as well as
relativistic mechanics and electromagnetism and leads to Lagrange’s equations which are applied in
the book as universal method to construct equations of motion of electromechanical systems. It gives
common and coherent grounds to formulate mathematical models for all lumped parameters’
electromechanical systems, which are vital in our contemporary industry and civilized everyday life.
From these remarks it seems that the book is general and theoretical but in fact it is a very practical
one concerning modern electrical drives in a broad sense, including electromechanical energy
conversion, induction motor drives, brushless DC drives with a permanent magnet excitation and
switched reluctance machines (SRM). And of course their control, which means shaping of their
trajectories of motion using modern tools, their designed autonomy in keeping a track according to
our programmed expectations. The problems presented in the book are widely illustrated by
characteristics, trajectories, dynamic courses all computed by use of developed simulation models
throughout the book. There are some classical subjects and the history of the discipline is discussed
but finally all modern tools and means are presented and applied. More detailed descriptions follow
in abstracts for the particular chapters. The author hopes kind readers will enjoy and profit from
reading this book.

48v brushless motor controller wiring diagram: Brushless Permanent-magnet and
Reluctance Motor Drives Timothy John Eastham Miller, 1989 A presentation of the theory of
brushless d.c. drives to help engineers appreciate the potential of such motors and apply them more
widely, by taking into account developments in permanent-magnet materials, power semiconductors,
electronic control and motor design.

48v brushless motor controller wiring diagram: Electricity and Controls for HVAC/R
Stephen L. Herman, Bennie L. Sparkman, 2000 Now in its fourth edition, Electricity and Controls for
HVAC/R equips readers with the information needed to work effectively with all types of motors and



control devices found in the heating and air conditioning industry. Prior knowledge of electricity is
not required as this book begins with discussion of essential basic electricity and electrical circuits
concepts. Numerous schematic diagrams, plus step-by-step troubleshooting procedures, are
included to acquaint readers with all of the different types of circuits commonly encountered in the
HVAC-R field. With an eimphasis on electrical safety, plus an all-new troubleshooting unit, this
edition of Electricity and Controls for HVAC/R also features expanded information on thermostats,
short cycle timers, heat pressure controls for refrigeration, variable frequency drives, and more!

48v brushless motor controller wiring diagram: Icon Magick, A Simple and Versalile Magic
System for the Practicing Wizard ,

48v brushless motor controller wiring diagram: Power in Flux Ted Dillard, 2017-02-01

48v brushless motor controller wiring diagram: Electronic and Electrical Engineering
Lionel Warnes, 2017-03-14 A third edition of this popular text which provides a foundation in
electronic and electrical engineering for HND and undergraduate students. The book offers
exceptional breadth of coverage without sacrificing depth. It uses a wealth of practical examples to
illustrate the theory, and makes no excessive demands on the reader's mathematical skills. Ideal as a
teaching tool or for self-study.

48v brushless motor controller wiring diagram: Energy Harvesting Alireza Khaligh, Omer
C. Onar, 2017-12-19 Also called energy scavenging, energy harvesting captures, stores, and uses
clean energy sources by employing interfaces, storage devices, and other units. Unlike conventional
electric power generation systems, renewable energy harvesting does not use fossil fuels and the
generation units can be decentralized, thereby significantly reducing transmission and distribution
losses. But advanced technical methods must be developed to increase the efficiency of devices in
harvesting energy from environmentally friendly, green resources and converting them into
electrical energy. Recognizing this need, Energy Harvesting: Solar, Wind, and Ocean Energy
Conversion Systems describes various energy harvesting technologies, different topologies, and
many types of power electronic interfaces for stand-alone utilization or grid connection of energy
harvesting applications. Along with providing all the necessary concepts and theoretical background,
the authors develop simulation models throughout the text to build a practical understanding of
system analysis and modeling. With a focus on solar energy, the first chapter discusses the -V
characteristics of photovoltaic (PV) systems, PV models and equivalent circuits, sun tracking
systems, maximum power point tracking systems, shading effects, and power electronic interfaces
for grid-connected and stand-alone PV systems. It also presents sizing criteria for applications and
modern solar energy applications, including residential, vehicular, naval, and space applications.
The next chapter reviews different types of wind turbines and electrical machines as well as various
power electronic interfaces. After explaining the energy generation technologies, optimal operation
principles, and possible utilization techniques of ocean tidal energy harvesting, the book explores
near- and offshore approaches for harvesting the kinetic and potential energy of ocean waves. It also
describes the required absorber, turbine, and generator types, along with the power electronic
interfaces for grid connection and commercialized ocean wave energy conversion applications. The
final chapter deals with closed, open, and hybrid-cycle ocean thermal energy conversion systems.

48v brushless motor controller wiring diagram: Principles of Power Electronics Kassakian
John G., 2010-09

48v brushless motor controller wiring diagram: Manhattan 2 Glenn Weinreb, 2019-01-24
PROPOSED: 1000 of the brightest engineers work for 5 years to produce working prototypes of low
cost, low carbon technology; and then give it away for free to solve global warming and diminishing
fossil fuel problems. For details, see www.Manhattan2.org.

48v brushless motor controller wiring diagram: Planetary Rovers Alex Ellery, 2015-12-30
This will be the only book on planetary rover development covering all aspects relevant to the design
of systems

48v brushless motor controller wiring diagram: Build Your Own Electric Motorcycle Carl
Vogel, 2009-09-07 A step-by-step guide to building an electric motorcycle from the ground up




Written by alternative fuel expert Carl Vogel, this hands-on guide gives you the latest technical
information and easy-to-follow instructions for building a two-wheeled electric vehicle--from a
streamlined scooter to a full-sized motorcycle. Build Your Own Electric Motorcycle puts you in hog
heaven when it comes to hitting the road on a reliable, economical, and environmentally friendly
bike. Inside, you'll find complete details on every component, including motor, batteries, and frame.
The book covers electric motorcycles currently on themarket and explains how to convert an existing
vehicle. Pictures, diagrams, charts, and graphs illustrate each step along the way. Whether you want
to get around town on a sleek ride or cruise the super slab on a tricked-out chopper, this is the book
for you. Build Your Own Electric Motorcycle covers: Energy savings and environmental benefits
Rake, trail, and fork angle Frame and design Batteries and chargers DC and AC motor types Motor
controllers Accessories and converters Electrical system and wiring Conversion process Safety,
maintenance, and troubleshooting

48v brushless motor controller wiring diagram: 7th International Munich Chassis
Symposium 2016 Prof. Dr. Peter E. Pfeffer, 2016-08-15 In chassis development, the three aspects of
safety, vehicle dynamics and ride comfort are at the top of the list of challenges to be faced.
Addressing this triad of challenges becomes even more complex when the chassis is required to
interact with assistance systems and other systems for fully automated driving. What is more, new
demands are created by the introduction of modern electric and electronic architectures. All these
requirements must be met by the chassis, together with its subsystems, the steering, brakes, tires
and wheels. At the same time, all physical relationships and interactions have to be taken into
account.

48v brushless motor controller wiring diagram: My Electric Boats Charles A. Mathys,
2010-11 My Electric Boats is the 2nd Edition of the popular textbook Electric Propulsion for Boats.
This updated version includes a new Rhodes 19/Etek conversion, plus more performance and
efficiency tests, new photos and four complete step-by-step conversion chapters. Divided into three
sections, the book starts with an overview of the author s successes and failures while researching
basic concepts. With each success, he moves ahead until you have an excellent understanding of
electric propulsion for boats. Delving deeply into all the technical aspects of electric propulsion, the
book guides you thoroughly through each phase of the required work, with easy-to-follow
explanations for each step. The examples and processes can be easily modified for small or larger
vessels. If you have an interest in eco-friendly propulsion for your boat, this is the perfect place to
start. www.myelectricboats.com --------- NEW to the Second Edition Four Electric Boat Conversions
Convert a Rhodes 19 sailboat with a Lynch/Etek inboard Align the drive shaft electrically Four
How-To Chapters More Performance and Efficiency Tests More Photos -------- For anyone with
practical skills who wishes to get deeply involved in building or modifying boats, or experimenting
with AC drives, this should be a goldmine. Paul Lynn, Electric Boat News review of Electric
Propulsion for Boats, First Edition

48v brushless motor controller wiring diagram: Automotive Systems Engineering
Markus Maurer, Hermann Winner, 2013-05-22 This book reflects the shift in design paradigm in
automobile industry. It presents future innovations, often referred as “automotive systems
engineering”. These cause fundamental innovations in the field of driver assistance systems and
electro-mobility as well as fundamental changes in the architecture of the vehicles. New driving
functionalities can only be realized if the software programs of multiple electronic control units work
together correctly. This volume presents the new and innovative methods which are mandatory to
master the complexity of the vehicle of the future.

48v brushless motor controller wiring diagram: Cost, Effectiveness, and Deployment of Fuel
Economy Technologies for Light-Duty Vehicles National Research Council, Division on Engineering
and Physical Sciences, Board on Energy and Environmental Systems, Committee on the Assessment
of Technologies for Improving Fuel Economy of Light-Duty Vehicles, Phase 2, 2015-09-28 The
light-duty vehicle fleet is expected to undergo substantial technological changes over the next
several decades. New powertrain designs, alternative fuels, advanced materials and significant



changes to the vehicle body are being driven by increasingly stringent fuel economy and greenhouse
gas emission standards. By the end of the next decade, cars and light-duty trucks will be more fuel
efficient, weigh less, emit less air pollutants, have more safety features, and will be more expensive
to purchase relative to current vehicles. Though the gasoline-powered spark ignition engine will
continue to be the dominant powertrain configuration even through 2030, such vehicles will be
equipped with advanced technologies, materials, electronics and controls, and aerodynamics. And by
2030, the deployment of alternative methods to propel and fuel vehicles and alternative modes of
transportation, including autonomous vehicles, will be well underway. What are these new
technologies - how will they work, and will some technologies be more effective than others? Written
to inform The United States Department of Transportation's National Highway Traffic Safety
Administration (NHTSA) and Environmental Protection Agency (EPA) Corporate Average Fuel
Economy (CAFE) and greenhouse gas (GHG) emission standards, this new report from the National
Research Council is a technical evaluation of costs, benefits, and implementation issues of fuel
reduction technologies for next-generation light-duty vehicles. Cost, Effectiveness, and Deployment
of Fuel Economy Technologies for Light-Duty Vehicles estimates the cost, potential efficiency
improvements, and barriers to commercial deployment of technologies that might be employed from
2020 to 2030. This report describes these promising technologies and makes recommendations for
their inclusion on the list of technologies applicable for the 2017-2025 CAFE standards.

48v brushless motor controller wiring diagram: Marine Electrical Technology, 4/e H/C
Elstan A Fernandez, 2004-08-17 The Book has been thoroughly revised, keeping in mind the rapid
technological advances in this mammoth industry and also the feedback received from various
quarters. Relevant extracts from current SOLAS. IACS, Lloyd's Register, DNV and ABS Rules, have
been included with permission. However, these must be used only for academic purposes. Relevant
current documents onboard ships musl be referred to, for the purpose of complying with
Classification Societies' and other Statutory Requirements.

48v brushless motor controller wiring diagram: Network Protection & Automation
Guide , 2002

48v brushless motor controller wiring diagram: RioBotz Combat Robot Tutorial Marco
Antonio Meggiolaro, 2009-08-29 Combat robotics is a sport that is practiced world-wide. It attracts
all kinds of participants, especially people interested in technology, engineering, machine design,
computer science, new technologies and their trends. The competitions involve one-on-one duels
between radio-controlled robotic vehicles in a bulletproof arena. RioBotz is the Robotic Competition
team from the Pontifical Catholic University of Rio de Janeiro, Brazil. The team is formed by control,
mechanical and electrical engineering undergraduate students from the University. This 374-page
tutorial tries to summarize the knowledge learned and developed by the team since its creation in
2003. It includes the information on competing as well as designing and building combat robots.
This tutorial also includes build reports from all combat robots from RioBotz, including detailed
drawings and photos, totaling almost 900 figures.

48v brushless motor controller wiring diagram: Power Semiconductor Applications John
Davis Harnden, Forest B. Golden, 1972

48v brushless motor controller wiring diagram: Build Your Own Underwater Robot and
Other Wet Projects Harry Bohm, Vickie Jensen, Nola Johnston, 1997 Includes index.

48v brushless motor controller wiring diagram: Modern Power Electronics and AC Drives
Bimal K. Bose, 2002 &Quot;A clear understanding of power electronics and AC drives is crucially
important in a wide range of modern systems, from household appliances to automated factories and
it requires cross-disciplinary expertise that many engineers lack. Now, in Modern Power Electronics
and AC Drives, one of the world's leading experts covers every aspect of the topic, including crucial
innovations such as artificial intelligence, advanced estimation, and sensorless control. This book is
not only important as an advanced reference but also covers the material for one senior-level and
two graduate-level courses.--BOOK JACKET.

48v brushless motor controller wiring diagram: Rare-Earth Permanent Magnets I.R.




Harris, 2014-04-03 These papers provide an interesting collection of contributions on fundamental
magnetic behaviour, microstructural studies, processing methods and applications of rare earth,
iron-rich, high performance permanent magnets. The remarkably versatile nature of the
Nd-Fe-B-type alloys with respect to magnet processing is very evident in these proceedings. Thus
there are papers which describe the production of magnets by the die-upset-forging of melt-spun
ribbon, by cold-compaction of melt-spun-ribbon with soft metals, by mechanical alloying and by hot
working of cast material. Work is also reported on the production of new permanent magnets from
melt-spun material based on the alloys Nd4Fe78B18 and SmFe11.5Til1.04. Both these alloys look
promising and the former appears to be close to commercial exploitation.

48v brushless motor controller wiring diagram: Modeling and Control of Engineering
Systems Clarence W. de Silva, 2009-08-05 Developed from the author's academic and industrial
experiences, Modeling and Control of Engineering Systems provides a unified treatment of the
modeling of mechanical, electrical, fluid, and thermal systems and then systematically covers
conventional, advanced, and intelligent control, instrumentation, experimentation, and design. It
includes theo

48v brushless motor controller wiring diagram: Advanced Vehicle Technology Heinz
Heisler, 2002-07-17 This eagerly awaited second edition of Heinz Heisler's Advanced Vehicle
Technology is a comprehensive and thorough description of vehice bodies and components. The
second edition has been rigorously updated to provide additional material on subjects such as
antilock braking, vehicle aerodynamics, tire tread design advances, electronically controlled
anti-vibration engine mountings and transport refrigeration. Around 100 new diagrams have been
included to complement the text. Advanced Vehicle Technology 2nd edition's depth of coverage,
detailed illustrations and fluent and precise style are the outstanding features in this high quality
student text. - More quality artwork has been added to enhance and add value to the explanation
given in the text - 16 key topics have been updated to bring this 2nd edition in line with current
technology - Fully international in scope, reflecting the nature of contemporary vehicle engineering

48v brushless motor controller wiring diagram: Electric Motors and Drives Austin
Hughes, 1993 Electric Motors and Drives is intended for non-specialist users of electric motors and
drives, filling the gap between maths- and theory-based academic textbooks and the more prosaic
'handbooks', which provide useful detail but little opportunity for the development of real insight and
understanding. The book explores all of the widely-used modern types of motor and drive, including
conventional and brushless D.C., induction motors and servo dries, providing readers with the
knowledge to select the right technology for a given job. The third edition includes additional
diagrams and worked examples throughout. Now topics include digital interfacing and control of
drives, direct torque control of induction motors and current-fed operation in DC drives. The
material on brushless servomotors has also been expanded.--BOOK JACKET.

48v brushless motor controller wiring diagram: Advanced Energy Efficiency Technologies
for Solar Heating, Cooling and Power Generation Xudong Zhao, Xiaoli Ma, 2019 This book, based on
the research experience and outcomes of a group of international contributors, addresses a range of
advanced energy efficiency technologies and their applications in solar heating, cooling and power
generation, while also providing solutions for tackling recurring low efficiency problems in today's
systems. It highlights the latest technologies and methods, which can significantly improve the
performance of solar systems, enabling readers to design, construct and apply high-performance
solar systems in or for their own projects. The contributors provide a systematic introduction to
state-of-the-art energy efficiency technologies that demonstrates how to implement innovative solar
systems. These technologies include: heat pipes and loop heat pipes; phase change materials (PCMs)
and PCM slurries; micro-channel panels; desiccant/adsorption cycling; ejector cooling and heat
pumps; and solar concentration and thermoelectric units. The book shows how innovative solar
systems applicable to rural and urban buildings can be analysed and demonstrates the successful
implementation of these advanced technologies. It delivers the design principles and associated
energy performance assessment methods for a range of selected solar heating, cooling and power




generation projects. This book offers a valuable source of information for final-year undergraduate
students, as well as graduate students and academic lecturers, as it promotes the widespread
deployment of advanced solar heating, cooling and power generation technologies applicable for
buildings across the globe. The book is also a good point of reference for design engineers and
energy consultants who wish to extend their knowledge of advanced technologies used to achieve
energy efficiency.

48v brushless motor controller wiring diagram: The Ultimate Do It Yourself Ebike Guide
Micah Toll, 2013-10-01 The Ultimate DIY Ebike Guide contains everything you need in order to learn
how to build your own electric bicycle. Whether you want to save money on gas, reduce your overall
contribution to pollution or just find a faster, more fun way to get around the city, an electric bicycle
can be the perfect option for you. And with today's technology, building your own ebike is a simple
and easy process that nearly anyone can do themselves.

48v brushless motor controller wiring diagram: Handbook of Automotive Power Electronics
and Motor Drives Ali Emadi, 2017-12-19 Initially, the only electric loads encountered in an
automobile were for lighting and the starter motor. Today, demands on performance, safety,
emissions, comfort, convenience, entertainment, and communications have seen the working-in of
seemingly innumerable advanced electronic devices. Consequently, vehicle electric systems require
larger capacities and more complex configurations to deal with these demands. Covering
applications in conventional, hybrid-electric, and electric vehicles, the Handbook of Automotive
Power Electronics and Motor Drives provides a comprehensive reference for automotive electrical
systems. This authoritative handbook features contributions from an outstanding international panel
of experts from industry and academia, highlighting existing and emerging technologies. Divided
into five parts, the Handbook of Automotive Power Electronics and Motor Drives offers an overview
of automotive power systems, discusses semiconductor devices, sensors, and other components,
explains different power electronic converters, examines electric machines and associated drives,
and details various advanced electrical loads as well as battery technology for automobile
applications. As we seek to answer the call for safer, more efficient, and lower-emission vehicles
from regulators and consumer insistence on better performance, comfort, and entertainment, the
technologies outlined in this book are vital for engineering advanced vehicles that will satisfy these
criteria.

48v brushless motor controller wiring diagram: Photovoltaic Systems Yaman Abou Jieb,
Eklas Hossain, 2021-12-07 This textbook provides students with an introduction to the fundamentals
and applications of solar photovoltaic systems, connecting the theory of solar photovoltaics and the
practical applications of this very important source of energy. Chapters are written concisely in
straightforward language that provides clear explanations of the concepts and principles, with an
emphasis on humanitarian applications of photovoltaic systems and a focus on relatively small size
systems that will make the book relatable to readers. It begins with an introduction and overview of
the fundamentals of solar cell fabrication, module design, and performance along with an evaluation
of solar resources. The book then moves on to address the details of individual components of
photovoltaic systems, design of off-grid, hybrid, and distributed photovoltaic systems, and grid-tied
photovoltaic systems based on the National Electrical Code (NEC). Coverage also includes a
techno-economic analysis of solar photovoltaics, a discussion of the challenges and probable
solutions of photovoltaic penetration into the utility grid, and an exploration of the potential of
photovoltaic systems. Photovoltaic Systems: Fundamentals and Applications is designed to be used
as an introductory textbook and professional training manual offering mathematical and conceptual
insights that can be used to teach concepts, aid understanding of fundamentals, and act as a guide
for sizing and designing practical systems.

48v brushless motor controller wiring diagram: Applied Control Theory for Embedded
Systems Tim Wescott, 2011-03-31 Many embedded engineers and programmers who need to
implement basic process or motion control as part of a product design do not have formal training or
experience in control system theory. Although some projects require advanced and very



sophisticated control systems expertise, the majority of embedded control problems can be solved
without resorting to heavy math and complicated control theory. However, existing texts on the
subject are highly mathematical and theoretical and do not offer practical examples for embedded
designers. This book is different;it presents mathematical background with sufficient rigor for an
engineering text, but it concentrates on providing practical application examples that can be used to
design working systems, without needing to fully understand the math and high-level theory
operating behind the scenes. The author, an engineer with many years of experience in the
application of control system theory to embedded designs, offers a concise presentation of the basics
of control theory as it pertains to an embedded environment. - Practical, down-to-earth guide
teaches engineers to apply practical control theorems without needing to employ rigorous math -
Covers the latest concepts in control systems with embedded digital controllers

48v brushless motor controller wiring diagram: Design of axial-flux permanent-magnet
low-speed machines and performance comparison between radial-flux and axial-flux machines Asko
Parviainen, 2005

48v brushless motor controller wiring diagram: Batteries in a Portable World , 2016

48v brushless motor controller wiring diagram: Marine Propellers and Propulsion Alfred
Eckstein, 2016-08-01 Propulsion technology is a complex, multidisciplinary topic with design,
construction, operational and research implications. A propeller is a rotating fan like structure which
is used to propel the ship by using the power generated and transmitted by the main engine of the
ship. The transmitted power is converted from rotational motion to generate a thrust which imparts
momentum to the water, resulting in a force that acts on the ship and pushes it forward. Using
propulsion forces, ships are able to manoeuvre themselves in the water. Initially while there were
limited number of ship propulsion systems, in the present era there are several innovative ones with
which a vessel can be fitted with. Today ship propulsion is not just about successful movement of the
ship in the water. It also includes using the best mode of propulsion to ensure a better safety
standard for the marine ecosystem along with cost efficiency.Marine Propellers and Propulsion
provides comprehensive and progressive coverage to furnish marine engineers, naval architects and
anyone involved in propulsion and hydrodynamics with the knowledge needed to do the job. This
book brings together a great range of knowledge on propulsion technology, a multi-disciplinary and
international subject.

48v brushless motor controller wiring diagram: Design of Brushless Permanent-magnet
Machines ]. R. Hendershot, Timothy John Eastham Miller, 2010-01-01 Brushless permanent-magnet
motors provide simple, low maintenance, and easily controlled mechanical power. Written by two
leading experts on the subject, this book offers the most comprehensive guide to the design and
performance of brushless permanent-magnetic motors ever written. Topics range from electrical and
magnetic design to materials and control. Throughout, the authors stress both practical and
theoretical aspects of the subject, and relate the material to modern software-based techniques for
design and analysis. As new magnetic materials and digital power control techniques continue to
widen the scope of the applicability of such motors, the need for an authoritative overview of the
subject becomes ever more urgent. Design of Brushless Permanent-Magnet Motors fits the bill and
will be read by students and researchers in electric and electronic engineering.

48v brushless motor controller wiring diagram: The Bookman's Glossary John Allan Holden,
1931

48v brushless motor controller wiring diagram: Marine Control Technology ]J. Majumder,
Elstan A Fernandez, 2007-11-21 The shipping industry has been growing in leaps and bounds over
the past few decades. The answer to reduced manning, together with demanding operating
schedules, has more often than not been automation. Hence the need of the hour for a seafarer is
adequate knowledge of UMS environments and their supporting systems onboard ships. With almost
30 years of first-hand experience by each of us in this mammoth industry, we have seen the
evolution from control elements and systems of the post 2nd world- war era to the most
sophisticated components and networks available today. It has indeed been a wonderful journey




through time! These experiences have been our guiding light; they have prompted us to share our
acquired knowledge with our counterparts and students of the maritime industry.

48v brushless motor controller wiring diagram: Industrial Motor Control Stephen Herman,
2013-01-01 INDUSTRIAL MOTOR CONTROL 7E is an integral part of any electrician training.
Comprehensive and up to date, this book provides crucial information on basic relay control systems,
programmable logic controllers, and solid state devices commonly found in an industrial setting.
Written by a highly qualified and respected author, you will find easy-to-follow instructions and
essential information on controlling industrial motors and commonly used devices in contemporary
industry. INDUSTRIAL MOTOR CONTROL 7E successfully bridges the gap between industrial
maintenance and instrumentation, giving you a fundamental understanding of the operation of
variable frequency drives, solid state relays, and other applications that employ electronic devices.
Important Notice: Media content referenced within the product description or the product text may
not be available in the ebook version.

48v brushless motor controller wiring diagram: Facts Worth Knowing about Frequency
Converters , 1991

48v brushless motor controller wiring diagram: Digital Systems Ronald ]. Tocci, 1981

Additional Resources

Ul hensive Coml . " | review §

After getting a motor with hall sensors, a sensed controller and throttle but no more information, | set

out to answer a lot of questions, engineer some bench tests and gather data. Following my ...

ATO BLD-100A Controller
By connecting the switch between COM and EN or using PLC to control its on and off, the switch

between motor start and stop can be realized. 1. Connecting or disconnecting the BRK and ...

Kelly Motor Controller - Kelly Controls
This manual introduces the Kelly ebike brushless DC motor controllers[l features, their installation and

their maintenance. Read the manual carefully and thoroughly before using the controller. If ...

48v Brushless Motor Controller Wiring Diagram (2024)
48v Brushless Motor Controller Wiring Diagram: Brushless Motors and Controllers Roland Biichi,2012

In recent years brushless DC motors and controllers have begun an unparalleled ..

Vector CONTROLLERS for BLDC Motors State of Art ...

MiroMax’s offered FOC controller products are specially designed for high power rating brushless dc



(BLDC) motors from 1KW up to 20KW with voltages between 48V and 96V. The product ...

48v 1000w Controller Wiring Diagram Full PDF
The 48V 1000W controller wiring diagram represents a crucial juncture in the evolution of electric

power systems. Understanding its intricacies is paramount for optimal system performance and ...

SPD-481500BLDC 48-72 Volt DC 1500-1800 Watt Brushless ...
Motor Compatibility: Recommended for Brushless DC Motors Between 1500 and 1800 Watts Current

Limit: 45 Amps (45 Amps Maximum Current Output) Low Voltage Protection: 41V with ...

Sinewave Grinfineon Controller Manual Rev2 - EBIKES.CA
The Grinfineon SineWave controller is based around the popular Xie Chang device with the

XCKJ3232C control chip, but with custom firmware to allow both sensored and sensorless ...

Motor Terminal Controller Terminal - ATO.com
Examples of wiring between a drive and a brushless dc motor The motor signal terminal is type D

quick plug-in, and pin number is in the black rubber cover. If

48v Brushless Motor Controller Wiring Diagram Full PDF
The 48v brushless motor controller wiring diagram is the roadmap to successfully integrating a

brushless DC motor into your project. Whether you're building an electric bike, a robotic arm, or ...

Brushless-BD50 BLDC Controller User Manual
It can also adapt to brushless motor control based on hall sensor, magnethic coding sensor and

photoelectric coding sensor. The hall sensor motor can be controlled by square wave or ...

BLDC SPEED CONTROL INSTRUCTION MANUAL - Groschopp
Groschopp Brushless DC motors have eight (8) wires: three (3) stator (phase) wires, three (3) motor

sensor wires, and two (2) wires for sensor power and sensor common. Groschopp BLDC ...



Brushless[ls programmable motor controllers provide efficient, smooth and quiet controls for golf carts,

go-carts, electric motorcycles, forklifts, hybrid vehicles, electric vehicles and electric ...

ATO BLD-100A Controller - ATO.com
Connecting or disconnecting the BRK and COM terminal cable can control the motor operation or stop.

When connecting the BRK and COM terminals, the motor runs normally. When the ...

48v Brushless Motor Controller Wiring Diagram (Download ...
48v Brushless Motor Controller Wiring Diagram: Brushless Motors and Controllers Roland Biichi,2012

In recent years brushless DC motors and controllers have begun an unparalleled ..

Controller size Wiring diagram Parameter - Electric Scooter Parts
Wiring diagram Model D48V 1000W Type: Sensor/sensorless 120°/60° Controller size[l Parameter:
1|:|Voltage: DC48V 2|:|Power: 1000W 3|:|Current-limi t: 45A 4|:|Low-voltage

Brushless-TH-G Series BLDC Motor Controller
Before using the BrushlessTH-G brushless DC motor controller, please read this manual in detail,

which will help you to install and use the controller correctly. If you have any problems with ...

Wiring Diagram Of 48v 1000w Controller (PDF)
This comprehensive exploration delves into the intricate wiring diagram of a 48V 1000W electric motor

controller. We'll dissect the nuanced connections, crucial components, and safety ..

Kelly Motor Controller - Kelly Controls
Kelly KLS-H Brushless Motor Controller User’s Manual V 1.2 6 2.4 Name Regulation The name
:regulation of Kelly BLDC motor controllers KLS7230H KLS: Kelly BLDC motor controller ...

E Electric Scooter Wiring Diagram Owners Manual Full PDF
36V 500W brush motor with 2 Dewalt Batteries. Kaabo Wolf Warrior 11 60V40A Dual Motor Controller
Wiring Diagram J\u0026P CONTROLLER WIRING DIAGRAM // JAP ..



Kelly Motor Controller
Kelly Jaguar series KVD Trapezoidal Brushless Motor Controller User’'s Manual V1.24 7 Kelly KVD -

Trapezoidal Brushless Motor Controller Model Nominal Voltage Max Operating Voltage ..

3-Phase Brushless DC Motor with Hall Sensor Controller ...
brushless motor control simple and easy to use. Low-voltage DC brushless drivers are equipped with

superior heat dissipation performance, which drive low-voltage DC brushless motors with ...

Wiring Diagram - EZGO TXT 48V - gaminde.net
Navitas TSX DC Shunt Controller 20201111 Original Rev is on H t ry Motor 2F 1 A1 A2 Fuse a tery
Pack Wiring Diagram - EZGO TXT 48V P1: ITS THROTTLE-P2: ITS THROTTLE+ P3: ..

DRV8308 Brushless DC Motor Controller datasheet (Rev
DRV8308 Brushless DC Motor Controller 1 1 Features 1e Three-Phase Brushless DC Motor Controller

— Digital Closed-Loop Speed Control with Programmable Gain and Filters e Drives 6 ...

Wiring Directions - electricscooterparts.com
Wiring Directions Model: 48 Volt 500 Watt Brushless Motor Controller Type: Sensor/Sensorless 120
degree / 60 degree Parameters: Voltage: 48 Volts DC Power: 500 Watts Current Limit: 30 ...

RYOBI RY48ZTR75/100 AND RY48140 RIDING MOWER
Note: A detailed wire harness diagram is locatedlater in this document. USB. Important:Primary and

secondary have a communication link. If one blade motor or controller fails, BOTH will ...

Kelly Motor Controller - Kelly Controls
Kelly KBL Brushless Motor Controller User’s Manual V 3.4 9 3.2 Connections 3.2.1 Front Panel of

BLDC Motor Controller: Five metal bars and two plugs (J1, J2) are provided for connecting to ...

SYS-BLD-300B DC Brushless Motor Driver
May 16, 2018 - SYS-BLD-300B DC Brushless Motor Driver ... -BLD-300B DC Brushless Motor Driver
Overview: SYS-BLD-300B:Suitable for 48V, 440W Or 24V, 300W . three-phase ..



Gen4 Product Manual - thunderstruck-ev.com
Sevcon Ltd Kingsway South Gateshead. NE11 0QA England Tel +44 (0)191 497 9000 Fax +44 (0)191

482 4223 sales.uk@sevcon.com Sevcon, Inc. 155 Northboro Road

Kelly Motor Controller - Kelly Controls
N: The motor controller included a plastic cover. And KLS-N is IP66 rating without filling the silica gel

by default. KLS-N used cast aluminum box as body protection. D: stands for conductive ...

WIRING DIAGRAMS - STANDARD MOTORS - Fantech
These diagrams are current at the time of publication, check the wiring diagram supplied with the

motor. *NOTE: Refer to the motor manufacturer’s data on the motor for wiring diagrams on ...

ATO BLD-100A Controller - ATO.com
Power supply positiveelectrode (18V-48V) DC-Power supply negativeelectrode W Motor Connection

Motor line Wphase ... Controller Wiring Diagram. 12. Title: BLD100 Brushless DC ...

AN885, Brushless DC (BLDC) Motor Fundamentals
a BLDC motor, peak torque (T P) and rated torque (T R). (Refer to Appendix A: “Typical Motor

Technical Specification” for a complete list of parameters.) Dur-ing continuous operations, the ...

Kelly Motor Controller
Kelly KLS-S Cheetah series Sinusoidal Permanent Motor Controller User’s Manual V1.13 2 Chapter 1

Introduction 1.1 Overview This manual introduces the Kelly Small sinusoidal wave ...

000 000 00 0 - d2v0huudrf11kh.cloudfront.net

000 000 00 O . Created Date: 10/25/2022 5:39:43 AM

5024 Solar B DC Series P M | - Working C
24V & 48V Solar Panel Wiring Diagrams a 24v Solar panel Multibranch Connector WARNING DO

NOT connect more than | x solar panels in series as this will damage your controller. 24v ...



Kelly Motor Controller
Kelly Jaguar series KVD Trapezoidal Brushless Motor Controller User’s Manual V1.24 1 Kelly Puma

mini series KVD Modest size & all aroundTrapezoidal Brushless Motor Controllers ...

Kelly KLS-H Brushless Motor Controller User’s Manual
Kelly KLS-H Brushless Motor Controller User’s Manual V1.10 Kelly KLS-H Brushless Motor Controller
User’s Manual Devices Supported: KLS6022H KLS6030H KLS7215H KLS7218H ...

1232e Beyond Controller - Bintelli

1. Curtis 1232E/34E/36E/38E & 1232SE/34SE/36SE Manual, OS. 30. 24 NOVEMBER 2015

Advanced Pulse Width Modulation technology for ef cient use of battery voltage, low motor ...

48V BLDC Drives for Industrial and Automotive Applications
Figure 2-1 shows a simplified block diagram of a HVAC valve or actuator driven from 48V supply using

a BLDC motor drive. The position of the valve is adjusted based on the command from ..

Manual of Sensorless Brushless Motor Speed Controller
Wiring Diagram: Note: For HV controller, ... the cutoff voltage is : 14.40*45%=6.48V[| 5. Start

ModeDNormaI /Soft /Super-soft, default is Normal startup. Normal is suitable for fixed-wing ...

Manual Model 1268 - Curtis Instruments
2 Curtis 1268 Manual, Rev. D Like all Curtis motor controllers, the 1268 offers superior operator

control of the vehicle’s motor drive speed. Features include: Regenerative braking, providing ...
Solar water pump external DC controller user manual - inverter
3.4 Wiring Instructions Before you star wiring the controller box switch MUST be in the OFF position.

Wire the solar pump and solar panels to the DC controller as per the wiring diagram. ...

Hardware Design Considerations for an Electric Bicycle ..



the rider uses when pedaling. Gearing for the motor varies with each manufacturer. Frame-mounted

motor with dedicated chain drive another common method is to mount a motor to the ..

Kelly Motor Controller - Kelly Controls
PM48101 100A 40A 24V-48V 60V Yes PM48201 200A 80A 24V-48V 60V Yes PM48301 300A 120A
24V-48V 60V Yes ... The connecting diagram of J1 and J2 J1 Pin Definition 1- PWR: ...

Brushl Dc M Wiring Di
90 mm. 27. MOTOR CIRCUIT INSIDE. 28. Wiring Diagram. 29 — 30. Technical Information. 31.

Formulary. 32 — 33. Load Data Form. 34. Your Contact Persons.

BLDC SPEED CONTROL INSTRUCTION MANUAL - Groschopp
Locate Groschopp drawing AS-190 ("Motor Connection Diagram - Brushless DC Motor"). The diagrams

in AS-190 show the sequencing of the Hall sensor outputs as related to the three ..

Full Comprehensive Complete wiring guide and review for a ...
1,gOO WattBrushlessDC Motor &Controller WiringDiagram ONLINE EXAMPLE An example of this kit is
the: Mophorn 1800W Electric Brushless DC Motor Kit - 48V 4500rpm Brushless Motor ...

USERS GUIDE SW900-LCD - Sciwil

1. Damage to wiring and cables after leaving factory, including breaks and exterior scratch. 7.

Failure due to an improper user configuration or unauthorized changes in the relevant ...

3-Phase BLDC Motor Control with Hall Sensors - NXP ...
(Brushless DC) motor drive based on Motorola’s DSP56F805 dedicated motor control device. BLDC

motors are very popular in a wide application area. Compared with a DC motor, the ...

SPD-481500BLDC 48-72 Volt DC 1500 Watt Brushless DC ...

SPD-481500BLDC 48-72 Volt DC 1500 Watt Brushless DC Motor Controller ** Self Learning Wires



Connect Together for Self Learning Mode Disconnect After Self Learning Is Completed ...

Kelly KLS-H Brushless Motor Controller User’s Manual
work with BLDC motor with three hall sensors.All KLS controllers can do regen brake function by

default. 72:72V batteries. H:The motor controller included a plastic cover with a fuse.And KLS ..

101 BASICS SERIES BASICS OF MOTORS AND MOTOR ..
3 BASICS OF MOTORS AND MOTOR CONTROL e Speed Control 24 « Force, Work and Torque 24

e Power and Horsepower 25 o Putting it All Together 26 o Application Types 27 e Speed ..

Manual - Curtis Instruments
pg. 1 Return to TOC 1229 Manual - OS 1.8 RevA - May 2021 1 — OVERVIEW 1 — OVERVIEW The

Curtis Model 1229 is a sealed, heavy-duty permanent magnet motor speed controller ...

Ad | BLDC M Dri | C |- STMi | .
eThe Motor Profiler algorithm is intended to be used for a fast evaluation of the ST three phase motor

control solution (PMSM) eMotor Profiler can be used only using compatible ST ...

36v Brushless Motor Controller Wiring Diagram (book)

1. Introduction: Understanding the 36V Brushless Motor Controller Wiring Diagram The 36V

brushless motor controller wiring diagram is a crucial component in understanding and utilizing ...

Design & Development of BLDC Motor Controller - Thapar ...
The stepper motor leads in particular to the permanent synchronous magnet motor and the brushless

DC motor (BLDC), which have various advantages like elevated efficiency, little ...

BLD 750 brushless DC motor drive manual - ATO.com
Brushless DC Motor Drive . Description . The BLD750 BLDC motor drive is a high performance, cost-

effective 3phase BLDC motor drive, which can provide power output Max The design is ..



MQCON SVMC Controller Manual - eRider
21.2 h-brake[l if the purple wire connect to 12V|:|the controller enter brake statusl:l when it disconnect

with 12V|:|the controller quit the brake status 2.1.3 reverseDif the white wire ...

Wiring Schematics Club Car DS Golf Cars - HPEVS
Dec 29, 2010 - wiring schematics . club car . ds. golf cars . rev. e . visio 12/29/10 1 1 85 86 87 30

brake lights relay 1010-clubcar-001 ... motor yellow/ black 18 awg rx serial display 1 56 8 s1 ...

Design and Simulation of Micro-controller Based Electric ...
The motor used to imply the BLDC motor controller model is a 3 phase BLDC motor with rated voltage

of 48V and 800W. The 3 phase BLDC motor has a rotor with permanent magnet and a ...

Drive System Wiring For Club Car DS Models (IQ)
PDF-1.4 %aalO 1 0 obj > endobj 31 0 obj >stream 2009-01-29T11:55:47Z PScript5.dll Version 5.2.2
2010-03-26T14:10:04-04:00 2010-03-26T14:10:04-04:00 180 256 JPEG ...

Industrial motor controller for BLDC-Motors 24 / 48 VDC
The module M5-BL-12-48 is a motor control for brushless DC-motors, intended for the usage in an

industrial ... Wiring example . Datasheet M5-BL-12-48 06.38.001 07.09.2021 KL — Errors and ..

BLDCMOTORCONTROLLER SPECIFICATION - Peter Verdone
BLDCMOTORCONTROLLER SPECIFICATION MODELUws55-180/ws55-220 Hloverview

WS55-1 80andWS55-220areahighperformanceDcost-effective3phaseBLDC motorcontroller[l

Kelly Motor Controller
electric motorcycles, golf carts and go-carts, as well as industrial motor control. It is mainly supposed

to solve noise problems of BLDC motor driving application. The KLS-N motor ...

Kelly Motor Controller - Kelly Controls
Kelly KLS-N Sinusoidal Brushless Permanent Magnet Motor Controller User’s Manual V2.9 6 Chapter

3 Wiring and Installation 3.1 Mounting the Controller The controller can be oriented in ..



EC 90 flat 90 mm, brushless, 90 Watt - maxon Group
The motor may be briefly overloaded (recurring). Assigned power rating maxon Modular System

Overview on page 28-36 EC 90 flat DQO mm, brushless, 90 Watt Motor Data Values at ...

48v Brushless Motor Controller Wiring Diagram

48v Brushless Motor Controller Wiring Diagram
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